with high reproducibility (Table S- (Table S-V and Fig . S11-S15), which enabled us to rank the adapted populations based on their relative fitness in the respective environments (Lenski et al, 1998) . Although both methods yielded similar results, there were some cases where max growth rate was not a good predictor of competitive fitness as in the case of oxidative stress.
Estimated fitness relative to the G500 strain: Because 4 biological replicates with two replicates for the MG1655 strain and 2 replicates for the ∆lacZ strain were cultivated per growth condition, direct competition assays by blue/white screening were possible (see methods section in the main text for details). These direct competitions of strains under various stressors were used to estimate the relative fitness of the populations (Table S-V lists relative fitness values measured by direct competition assays).
Indirect estimates were obtained in the following cases: (1) "P500 vs. G500" under osmotic stress from "B500 vs. P500" and "B500 vs. G500" assays; (2) "H500 vs. G500" under osmotic stress from "H500 vs. P500", "B500 vs. P500" and "B500 vs. G500" assays; (3) "B500 vs. G500" under butanol stress from "B500 vs. O500" and "O500 vs. G500" assays; (4) "H500 vs. G500" under butanol stress from "P500 vs.
H500" and "P500 vs. G500" assays; (5) "B500 vs. G500" under oxidative stress from "H500 vs. B500" and "H500 vs. G500" assays; (6) "P500 vs. G500" under oxidative stress from "H500 vs. P500" and "H500 vs. G500" assays; (7) "O500 vs. G500" under acidic stress from "O500 vs. P500" and "P500 vs.
G500" assays. This estimation assumes growth independence of two competing stains, i.e. that each stain's growth curve is invariant with respect to the presence of any other competing strain in the same medium.
Darwinian fitness (W) was used as a proxy for fitness of the stress evolved populations in all environments. The method of calculating Darwinian fitness W is described by Lenski et al. (http://myxo.css.msu.edu/ecoli/srvsrf.html): mX = ln[Xt 1 /Xt 0 ]/day W = mA / mB As such, mX is the realized Malthusian parameter for population X with Xt 1 being the estimated cell density of population X at time 1 and Xt 0 being the estimated cell density of population X at time 0. W is then defined as the ratio of the Malthusian parameters of 2 competing populations A and B with mA and mB being calculated as described for an arbitrary population mX.
Genome resequencing: For genome resequencing the best biological replicate per stress adaptation experiment was chosen (Fig. S16, . In all cases the selected replicate represents E. coli MG1655 background. From each selected biological replicate four individual colonies were picked from a LB agar plate. A growth curve was recorded for each of these clones in order to select the best performing clone for genome sequencing (clone rankings are shown in Table S-VI) .
SNP and indel detection:
SNPs and variances between sequenced strains and the reference E. coli genome were obtained for each strain by analyzing both: (i) shotgun reads mapped to the reference genome by BWA (Li & Durbin, 2010) and SAMtools (Li et al, 2009) , and (ii) de novo assembly followed by the alignment to the reference genome (the protocol is described in the methods section of the paper).
Variances which are found in all strains are attributed to the ancestral strain; unique variances are the result of the independent evolution of the strains.
Supplementary Results

Overlap of transcriptional profiles in different stress conditions:
Based on available literature that reports the changes of gene expression patterns of E. coli under several stress conditions (Aertsen et al, 2004; Bianchi & Baneyx, 1999; Choi et al, 2003; Dürrschmid et al, 2008; Gill et al, 2000; Gunasekera et al, 2008; Richmond et al, 1999; Rutherford et al, 2010; Weber et al, 2005; White-Ziegler et al, 2008; Zheng et al, 2001 ), we compiled a list of overlapping gene/protein expression changes under the following stressors: high and low temperature, low pH, osmo-, n-butanol, oxidative (H 2 O 2 ), high hydrostatic pressure, stationary phase and recombinant protein production stress. The Venn diagrams in Fig. S1 illustrate the overlap of the differentially expressed genes.
Neutrality of the lacZ deletion in E. coli MG1655: The two E. coli strains that were used in our study were the E. coli MG1655 strain and a MG1655 derivative that lacked the β-galactosidase gene (MG1655 ∆lacZ). The inclusion of the ∆lacZ strain allowed us to perform direct competition assays between the adapted and ancestral lineages with the addition of X-Gal and IPTG. Growth tests on M9 medium and LB medium indicated that the MG1655 ∆lacZ showed no altered growth behavior when compared to the MG1655 strain (Fig. S2 ). In addition, direct competition assays (Fig. S3 ) over 48h (4 biological replicates) demonstrated the neutrality of the ∆lacZ mutation in all environments that are relevant to this study (Table S-I and Fig. S4 ).
Adaptation under a single environmental stressor: E. coli strains were evolved in M9 salts medium with glucose as the sole carbon source and the following stressors: osmotic stress (0.3M NaCl, O500 strain), acidic stress (pH 5.5, P500 strain), oxidative stress (100µM H 2 O 2 , H500 strain), n-butanol stress (0.6% n-butanol, B500 strain), and control (no-stress, G500). The OD 600 of each culture was measured each day before the daily transfers to ensure that the estimated 9 generations per day were reached (Table S-II and Fig. S5 ). The addition of NaCl, H 2 O 2 and n-butanol did not influence the pH of M9 medium giving an initial pH of 7.0 ± 0.1 (± min/max). However, since pH fluctuations in the medium were not compensated by buffering substances, over a 24h cultivation the pH would decrease to 6.0 ± 0.1 (min/max) in all environments except the acidic stress environment, where the pH would reach 3.9 ± 0.1 from an initial value of 5.5. Final pH values after 24h of cultivation did not change in any of the evolved strains as compared with the ancestral strains.
Population variation during adaptation:
Recent reports in short-term laboratory evolution show high phenotypic heterogeneity in the adapted population (Wang et al, 2010) . To test the degree of phenotypic variance and to guide further experimentation, we analyzed 3 individual clones from each biological replicate (12 in total) from cultures adapted in the control (no-stress) and osmotic conditions. We observed significant clone-to-clone variation after 500 generations (Fig. S6) . Consequently, our competition assays were performed on a population level to avoid clonal outliers during evaluation of fitness potential.
Direct competition assays in different environments:
Only two significant inconsistencies were observed in the direct competition assay dataset (see Table S -V for the relative fitness values): (1) under oxidative stress both H500 and O500 outcompete the B500 strains with close relative fitness values of 1.37±0.06 and 1.44±0.03, respectively, while same strains H500 and O500 have significantly different fitness relative to the G500 strain (1.433±0.07 and 0.98±0.04, respectively); (2) under acidic stress P500, H500 and G500 strains have close fitness based on "P500 vs. H500" and "H500 vs. G500" assays (1.08±0.02 and 0.98±0.04, respectively), however P500 significantly outcompetes the G500 strain in a direct competition with the relative fitness of 1.20±0.02.
Genome re-sequencing: From reads mapped to the reference E. coli MG1655 genome (GenBank accession no. U00096.2), 14 SNPs were identified in five strains at positions where the minus consensus quality score (-FQ) was above 38 (which is a Phred-scaled probability of all reads not being the same, while being different from the reference; it corresponds to the p-value of 1.6⋅10 -4 ). No positions with a variance relative to the reference genome had a minus consensus quality score between 0 and 38. In order to find longer indels, five de novo assembled genomes were aligned with the reference MG1655, and all variants were collected. Out of 1,255 positions with possible variances one deletion and thee insertions were identified. The rest of the positions with variances were found in the highly repetitive regions of the E. coli genome (transposases, prophages, insertion elements, tRNA-s, and rRNA-s),
where the de novo assembly fails (see Table S -VIII for the full list of the breaks in the de novo assembly).
Ancestral genome:
We sequenced five closely related genomes and we were able to distinguish mutations specific to only one strain, from mutations present in all genomes. The later mutations were attributed to the ancestral strain. Reconstructed ancestral genome has seven novel genetic variations (Table S-X) relative to the reference MG1655 genome (Hayashi et al, 2006) , six of which were confirmed independently (Freddolino et al, 2012) . We identified an additional IS2 insertion in the yeaJ locus.
Detection of gene amplification: Gene duplications were detected similarly to RNA-Seq analysis by mapping pair-end Illumina reads (obtained during the shoot gun sequencing of stress evolved strains) to the transcriptome of the reference E. coli K12 MG1655 strain. For each gene, counts of mapped reads were collected. While the coverage varies significantly across the genome, the coverage for each individual gene is much more constant. Only 6% of genes have the maximum to average coverage ratio above 1.25. Top amplified genes were found in two regions of the E. coli genome (see Fig. S17 ): (i) fragment from 606,179 to 614,717 with 12-fold amplification in O500 strain evolved under osmotic stress (7 genes including fepA and fes genes from enterobactin-iron transport and hydrolysis system);
and (ii) a fragment from 3,617,200 to 3,764,250 with two-fold amplification in P500 strain evolved in low pH environment (114 genes including all 13 genes from the Acid Fitness Island (Mates et al, 2007) :
gadW, gadX, gadA, and others).
Types of fixed mutations:
In all resequenced strains we found 4 fixed mutations per strain after 500 generations, in total 14 nucleotide polymorphisms (SNPs), 3 transposon insertions, one 85bp deletion, and two genomic regions were amplified (8kbp and 147kbp long), see Table I in the main text. This distribution of mutations correlates well with other adaptive laboratory evolution (ALE) experiments (Barrick et al, 2009; Charusanti et al, 2010; Christopher et al, 2006; Conrad et al, 2009; Conrad et al, 2011; Goodarzi et al, 2010; Goodarzi et al, 2009; Kishimoto et al, 2010; Lee et al, 2011; Woods et al, 2006) . SNPs are generally the most common types of mutations observed in ALE: 70% of all mutations in our study and on average 61% of mutations found in recent bacterial evolution experiments (Conrad et al, 2011) . The most common substitutions observed in the past are C T and G A corresponding to 43% of all observed SNPs (Conrad et al, 2011) . In our study the top substitutions are: G T, C T, and A C observed 4, 3, and 3 times out of 14, respectively (Table S-X). Interestingly, the majority of SNPs are substitutions of purines with smaller nucleotides, pyrimidines (11 out of 14 SNPs). Ten top genes with most mutations in ALE experiments are summarized in (Conrad et al, 2011) with rpoB being the most mutated gene under high-temperature conditions (Tenaillon et al, 2012) . In our study we found that two of these genes mutated in evolved strains: rpoB (in G500, O500, B500, and H500) and pykF in G500. The rpoB gene is the β subunit of RNA polymerase (RNAP), which is responsible for the majority of catalytic functions carried by RNAP (Jin & Gross, 1989) . Previously, mutations in rpoB gene where observed in ALE experiments at gene positions 1,685, 4,006, and 3,724 in E. coli strains evolved in, glycerol minimal media (Christopher et al, 2006) , lactate minimal media (Conrad et al, 2009) , and glucose minimal media followed by the deletion of pgi gene (Charusanti et al, 2010) , respectively. In our experiments, four out of five evolved strains carry an rpoB mutation. O500 and P500 strains have two long amplifications: 8kbp and 147kbp, respectively. 12-fold amplification in the O500 strain includes fepA gene, and a 2-fold amplification in the P500 strain (147kbp long 3,617,200-3,764,300, located between highly homologous rhsB and rhsA genes) contains an Acid Fitness Island, a group of 13 genes related to the bacterial acid resistance (Mates et al, 2007) . A similar region (140kbp long, approximately 3,620,000-3,760,000) was duplicated in one of the strains evolved in a minimal lactate media (Conrad et al, 2009 ).
Adaptation and the rate of fixation: As mutations are mostly accumulated during DNA replication, cumulative number of cell divisions (CCD) is a good proxy for the adaptation timescales. Recently it was estimated that E. coli populations evolving under the growth rate selection pressure in the minimal M9 media and a three-carbon compound (glucose, glycerol, L-lactate, or L-1,2-PDO) achieve a (first) stable phenotype in about 10 11.2 CCDs with approximately 2 to 8 fixed mutations (Lee et al, 2011) . In the presence of mutagen (NTG) the rate of mutation accumulation increases by about two orders of magnitude, however the number of CCDs to reach a stable phenotype is decreased only by about a factor of three. In our study, in addition to the minimal media and glucose carbon source, evolving populations were exposed to various abiotic stresses. This increases the strength of the selection pressure, which now can more rapidly detect small-scale mutations (Roth, 2010) and could potentially result in a faster adaptation with the number of required CCDs to reach a stable phenotype even lower, than in the presence of a mutagen.
Timeline of adaptation:
After 500 generations each strain accumulated about 4 mutations and had approximately 10 10.6 to 10 10.9 CCDs, as the growth rate was the lowest under the pH stress and the highest in the M9 salt glucose media (using the estimation method described in (Lee et al, 2011) ). First, stable phenotypes under n-butanol and osmotic stress emerged after about 290 generations (32 days, see Fig. S5 ), which is equivalent to about 10 10.5 and 10 10.4 CCDs, respectively. Interestingly, it is at least 5 times faster than it was observed for E. coli adaptation in M9 carbon source media with no additional abiotic stress (Lee et al, 2011) . Populations evolved under the oxidative or acidic stresses accumulated 4 mutations each after 500 generations (10 10.6 and 10 10.8 CCDs, respectively). While growth rates have been increased in only a subset of the conditions, evolved strains clearly out-compete the reference G500 strain under the stress conditions they were adapting for ( Fig. 2 in the main text).
Gene expression analysis: Illumina reads for RNA-Seq libraries were mapped to the reference
Escherichia coli strain K12 substrain MG1655 genome by BWA toolkit (Li & Durbin, 2010) .
Differentially expressed genes were identified by processing raw counts of mapped reads with edgeR library. Gene ontology analysis was performed by goseq R package. Differentially expressed (DE) genes in all stress evolved strains were found relative to the expression levels in the reference G500 strain using the edgeR R package. Genes with BH (Benjamini and Hochberg) adjusted p-values below 0.05 threshold were selected as DE genes. Genes from the amplified regions in O500 (12-fold) and P500
(two-fold) strains are significantly over-expressed relative to the reference: average log Fold Change for concentrations is +3.6 and +0.8 (both with p-values<10 -20 ), respectively. The RNA-seq dataset can be obtained from the GEO repository, record no. GSE39926. The expression level of genes that were differential regulated and where also involved in identified mutations were further validated by qRT-PCR with a high correlation coefficient (ρ ≈ 0.9). More specifically, the RNA-Seq, qRT-PCR for each gene and strain are the following: O500, fepA up-regulation 10x for RNA-Seq, 9-11x for qPCR, proV down-regulation 2.7x for RNA-Seq, 3x for qPCR, B500, fepA up-regulation x2.3 RNA-Seq, 2.9x qPCR, marC up-regulation 1.2x, 1.1 for qPCR, H500 katG up-regulation 2.8x for RNA-Seq, 3.1x qPCR, P500
gadX up-regulation 1.6x for RNA-Seq, 1.4x qRT-PCR. Full list of genes DE in at least one of the strains and sorted by the expression patterns is shown in Table S -XI.
Correlation between iron-and acid-response pathways: Data suggest that there is a link between iron-and acid-stress response pathways in E. coli ( Figure S18 ) similarly to one found in Shigella flexneri (Oglesby et al, 2005) . This inhibitory link between ryhB and evgA is not present in current E.
coli pathways databases, however recent studies suggest a high correlation between iron-regulation and acid response pathways in E. coli (Zhu et al, 2002) , H. pylori (Bijlsma et al, 2002) ; S. typhimurium (Hall & Foster, 1996) , and C. glutamicum (Jakob et al, 2007) .
Maximum stress tolerance:
To investigate whether adaptation under a specific stress increases also the tolerance to higher stress concentrations, we grew ancestral and two sets of n-butanol and high salt adapted strains (adapted for 500 and 1000 generations respectively) to various n-butanol or NaCl concentrations. Adapted strains were found to have an increased tolerance to higher stress concentrations, and the same result was obtained with osmotic stress-adapted cells (Suppl. Fig. S19 and S20). Interestingly, when the same experiment was performed under LB media (instead of M9 under which the cells had adapted), especially for the salt adapted populations, we observed an inverse relationship between the time adapted under stress/M9 media and maximum stress tolerance: ancestral cells had a three-fold difference in OD600 than O500 cells, which in turn had a two-fold difference than O1000 cells (Suppl. Fig. S20 ).
Gene regulatory network:
Gene regulatory network regulatory network of E. coli was reconstructed from the data available in EcoCyc (Keseler et al, 2011) and RegulonDB databases as a directed graph with nodes being genes and positive, negative, or zero weights of edges for activation, inhibition, or un-defined regulation, respectively ( Figure S21A ). Figure S21B shows the sub-network of nodes connected to genes differentially expressed in at least one of the stress-evolved strains. 
Supplementary Tables
Stress condition Generations M9+glucose
8.9 ± 0.4 0.3M NaCl 8.9 ± 0.4 pH 5.5 9.0 ± 0.3 100mM H 2 O 2 9.0 ± 0.4 0.6% n-butanol 8.9 ± 0.5 B500 on 0.6% n-butanol Best O500 M1 G500 M1 P500 M1 H500 M1 B500 L2 O500 M2 G500 M2 P500 L1 H500 L1 B500 M1 O500 L1 G500 L1 P500 L2 H500 L2 B500 M2 Weakest O500 L2 G500 L2 P500 M2 H500 M2 B500 L1 Figure S1 . Overlap of differentially expressed genes during stress. Venn diagrams illustrating the overlap of stress response mechanisms during short-term exposure (from several minutes to 10 generations) to different stress conditions: heat (high temperature); cold (low temperature); hyperosmotic stress; oxidative stress (hydrogen peroxide-induced oxidative stress); n-butanol induced stress; recombinant protein-induced stress. ; (E) acidic stress (pH 5.5). The medium is always M9 salt with glucose as a sole carbon source. All growth curves were started at OD600 = 0.1 except for tests under the acidic stress (pH 5.5) where sinitial OD600 was 0.05. Data represent sigmoidal logistic curve fittings of data points obtained from 4 biological and 2 technical replicates. Figure S9 . Calculation of maximum growth rate µ max . Growth of cells evolved under n-butanol stress (0.6% n-butanol) and under no stress tested under n-butanol stress (0.6% n-butanol). The medium is always M9 salt with glucose as a sole carbon source. OD600nm as a measure of the cell growth was plotted on a logarithmic scale to highlight strictly exponential growth phase, which was selected for calculation of µ max .
d Figure S10 . Reproducibility of Competition Assays. Replication of Competition assays for the (A,B) G500 and O500 under hyper-osmotic stress (0.3M NaCl) and (C,D) G500 and P500 under acidic stress (pH 5.5). The medium is always M9 salt with glucose as a sole carbon source. In order to evaluate to reproducibility of the direct competition assays we performed 2 independent replicates of 2 pairs for competition. For each of the assays cells were taken independently from cryo and competed for a total of 48h. For each independent competition 4 biological and 2 technical replicates were performed. indicates no colonies for strain B and thus no calculated fitness value. (A) O500 vs. G500; (B) H500 vs. G500; (C) G500 vs. P500; (D) B500 vs. P500; (E) G500 vs. B500.
Strain A Strain B W O500 ΔlacZ #1 G500 MG1655 #1 1.13 O500 ΔlacZ #2 G500 MG1655 #1 1.01 O500 ΔlacZ #1 G500 MG1655 #2 1.07 O500 ΔlacZ #2 G500 MG1655 #2 0.90 O500 MG1655 #1 G500 ΔlacZ #1 0.96 O500 MG1655 #2 G500 ΔlacZ #2 0.98 O500 MG1655 #1 G500 ΔlacZ #1 0.96 O500 MG1655 #2 G500 ΔlacZ #2 0.99
Strain A Strain B W H500 ΔlacZ #1 G500 MG1655 #1 0.91 H500 ΔlacZ #2 G500 MG1655 #1 0.94 H500 ΔlacZ #1 G500 MG1655 #2 1.02 H500 ΔlacZ #2 G500 MG1655 #2 0.99 H500 MG1655 #1 G500 ΔlacZ #1 0.99 H500 MG1655 #2 G500 ΔlacZ #2 0.88 H500 MG1655 #1 G500 ΔlacZ #1 0.98 H500 MG1655 #2 G500 ΔlacZ #2 0.94
P500 ΔlacZ #1 0.98 G500 MG1655 #1 P500 ΔlacZ #2 1.05 G500 MG1655 #2 P500 ΔlacZ #1 1.04 G500 MG1655 #2 P500 ΔlacZ #2 1.00 G500 ΔlacZ #1 P500 MG1655 #1 1.04 G500 ΔlacZ #2 P500 MG1655 #1 1.13 G500 ΔlacZ #1 P500 MG1655 #2 1.02 G500 ΔlacZ #2 P500 MG1655 #2 1.12
Strain A Strain B W B500 ΔlacZ #1 P500 MG1655 #1 0.98 B500 ΔlacZ #2 P500 MG1655 #1 1.04 B500 ΔlacZ #1 P500 MG1655 #2 1.04 B500 ΔlacZ #2 P500 MG1655 #2 1.06 B500 MG1655 #1 P500 ΔlacZ #1 1.08 B500 MG1655 #2 P500 ΔlacZ #1 1.11 B500 MG1655 #1 P500 ΔlacZ #2 1.11 B500 MG1655 #2 P500 ΔlacZ #2 1.11
Strain A Strain B W G500 MG1655 #1 B500 ΔlacZ #1 0.97 G500 MG1655 #1 B500 ΔlacZ #2 0.92 G500 MG1655 #2 B500 ΔlacZ #1 1.06 G500 MG1655 #2 B500 ΔlacZ #2 0.97 G500 ΔlacZ #1 B500 MG1655 #1 0.94 G500 ΔlacZ #1 B500 MG1655 #2 0.92 G500 ΔlacZ #2 B500 MG1655 #1 0.92 G500 ΔlacZ #2 B500 MG1655 #2 0.94 vs. P500; (C) O500 vs. B500; (D) B500 vs. G500; (E) H500 vs. P500.
Strain A Strain B W O500 ΔlacZ #1 G500 MG1655 #1 1.26 O500 ΔlacZ #2 G500 MG1655 #1 1.41 O500 ΔlacZ #1 G500 MG1655 #2 1.38 O500 ΔlacZ #2 G500 MG1655 #2 1.36 O500 MG1655 #1 G500 ΔlacZ #1 1.61 O500 MG1655 #2 G500 ΔlacZ #2 1.64 O500 MG1655 #1 G500 ΔlacZ #1 1.39 O500 MG1655 #2 G500 ΔlacZ #2 1.30
Strain A Strain B W B500 ΔlacZ #1 P500 MG1655 #1 1.49 B500 ΔlacZ #2 P500 MG1655 #1 1.14 B500 ΔlacZ #1 P500 MG1655 #2 1.41 B500 ΔlacZ #2 P500 MG1655 #2 1.17 B500 MG1655 #1 P500 ΔlacZ #1 1.28 B500 MG1655 #2 P500 ΔlacZ #2 1.25 B500 MG1655 #1 P500 ΔlacZ #1 1.33 B500 MG1655 #2 P500 ΔlacZ #2 + Strain A Strain B W O500 ΔlacZ #1 B500 MG1655 #1 1.01 O500 ΔlacZ #1 B500 MG1655 #2 0.95 O500 ΔlacZ #2 B500 MG1655 #1 0.91 O500 ΔlacZ #2 B500 MG1655 #2 0.92 O500 MG1655 #1 B500 ΔlacZ #1 1.15 O500 MG1655 #1 B500 ΔlacZ #2 1.30 O500 MG1655 #2 B500 ΔlacZ #1 1.10 O500 MG1655 #2 B500 ΔlacZ #2 1.02
Strain A Strain B W B500 ΔlacZ #1 G500 MG1655 #1 1.14 B500 ΔlacZ #1 G500 MG1655 #2 1.49 B500 ΔlacZ #2 G500 MG1655 #1 1.55 B500 ΔlacZ #2 G500 MG1655 #2 1.58 B500 MG1655 #1 G500 ΔlacZ #1 1.41 B500 MG1655 #1 G500 ΔlacZ #2 + B500 MG1655 #2 G500 ΔlacZ #1 1.47 B500 MG1655 #2 G500 ΔlacZ #2 Strain A Strain B W P500 ΔlacZ #1 G500 MG1655 #1 1.19 P500 ΔlacZ #2 G500 MG1655 #1 1.17 P500 ΔlacZ #1 G500 MG1655 #2 1.11 P500 ΔlacZ #2 G500 MG1655 #2 1.10 P500 MG1655 #1 G500 ΔlacZ #1 1.06 P500 MG1655 #2 G500 ΔlacZ #2 1.08 P500 MG1655 #1 G500 ΔlacZ #1 1.07 P500 MG1655 #2 G500 ΔlacZ #2 1.07 Figure S16 . Growth curves of 4 individual clones on the biological replicates selected for sequencing. Red curves represent the growth curve of the clone selected for genomic sequencing. (A) G500 under no stress; (B) O500 under hyper-osmotic stress (0.3M NaCl); (C) B500 under n-butanol stress (0.6% n-butanol); (D) H500 under oxidative stress (100mM H 2 O 2 ); (E) P500 under acidic stress (pH 5.5). Experimental data (2 technical replicates per growth curve) were fitted by sigmoidal logistic curve fitting. Figure S18. Putative iron-related acid resistance response pathway in E. coli. Proposed interaction between iron and acid stress response pathways in E. coli based on the known E. coli regulatory network and the Shigella flexneri study (Oglesby et al, 2005) . Dashed inhibitory link between ryhB and evgA is not in the current E. coli pathways databases. Figure S20 . Osmotic stress tolerance in M9 and LB media. Growth test of ancestral strains (light grey), O500 strains (dark grey) and O1000 strains (black) on increased n-butanol concentrations in the growth medium. (A-C) M9 medium containing 2.25, 5% and 6% NaCl. (D-F) LB medium containing 4, 6 and 8% NaCl. 
